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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 
application* 

Mffffffg of Claims; 

1 . (currently amended) A bipolar plate for an electroGhenucal cell, 
comprising: 

a first layer having a first plurality of through-hole channels oriented in a first 
direction; 

a second layer having a second plurality of throu^-hole channels oriented in a 
second difiTerrat direction; 

a third layer di^sed between and bonded to the first and second lajfers, the third 
layer having a first set of through-hole header channels in fluid communication with the 
first plurality of channels, and a second set of fhrough-hole header channels in fluid 
communicatioQ wilb the second plurality of channels; 

a first inlet port and a first outlet port in fluid conmiunicatlon wltii the first set of 
header channels; and 

a second inlet port and a second outlet poit in fluid comnruiiication with the 
second set of header channels; 

wherein each of the first second and third layers are disting nishahle from each 
other and capable of being made firom a different material: 

wherein the first laver and third laver are metallurgica llv bonded together to defme 
a first bond line that encompasses the first plurality of channels, the first inlet port and the 
first outlet port: 

wherein the second laver and third laver a re metallurpicallv bonded together to 
define a second bond line that encompasses the second plura lity of channels, the second 
inlet port and the second outlet port; and 
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wherein the bonded third layer prevents fluid communication between the first 
pluTBlily of channels and the secondplurality of channels. 

2. (original) The bipolar plate of Claim 1» wherein: 

the first direction is oriented about 90 degrees to the second direction. 

3. (original) The bipolar plate of Claim 1, wherein: 

the first inlet port and the first outlet port are diagonally disposed with respect to a 
fluid flow thezebetween; and 

the second inlet port and the second outlet port are diagonally disposed with 
respect to a fluid flow therebetween. 

4. (original) The bipolar plate of Claun 1, whcmn: 
the first layer has a first thickness; 

each of the first plurality of channels has a first width; 

the first width is equal to or greater than about the first thickness and equal to or 
less than about three tunes the first fiiickness; 

the second layer has a second thickness; 

each of the second plurality of channels has a second width; and 

the second width is equal to or greater than about the second thickness and equal 
to or less than about three times the second thickness* 

5. (original) The bipolar plate of Claim 1, wherein: 
the first layer has a first thickness; 

each of the first plurality of channels has a first width; 

the first width is equal to or greater than about 1.5 times the first thickness; 

the second layer has a second thickness; 

each of the second plurality of channels has a second width; and 

the second width is equal to or greater than about LS times the second thickness. 
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6. (original) Hie bipolar plate of Claim 4, wherein: 
the first width is greater than the second width. 

7. (original) The bipolar plate of Claim 5, wherein: 
the first width is greater than the second width* 

8. (previously presented) The bipolar plate of Claixn 1 , wherein: 

the first set of header channels comprises a first through-hole channel extending 
from the first inlet porti and a second throug)i-hole channel extending fixim the first outlet 
port; and 

the second set of header channels comprises a third through*hole channel 
extending finm the second inlet port, and a fourth through-hole channel extending fiom 
the second outlet port. 

9. previously presented) The bipolar plate of Claim 8, ivheretn: 

the firsftt second* thirds and fourth, through-hole channels are isolated from each 

other. 

10. (original) The bipolar plate of Claim 1, wherein: 

the third layer is dif&fiion bonded to the first and second layers. 

1 1 . (original) The bipolar plate of Claim 1 , wherein: 

at least one of the first set of header channels and the second set of header 
channels of the third layer comprises a plurality of header channels. 
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12. (oiigmal) The bipolar plate of Claim 1 , wherein: 

the first, second, and third, Ut}^ are made from titaniiun, zirconium, stainless 
sted, or any combination comprising at least one of the foregoing materials. 

13. (cucrcntly amended) An eledTochemical cell comprising: 
a first cell separator plate and a second cell separator plate; and 

a plurality of membrane-electrode-assemblies (MBAs) alternatively airaxiged with 
a plwality of flow field members between the first cell sepaxiator plate and the second cell 
separator plate; 

wherein at least one of the plurality of flow field members com^ses a bipolar 
plate> the bipolar plate comprising: 

a first layer having a first plurality of thiough-hole chauiels oriented in a first 
direction; 

a second layer having a second plurality of Ihzough-hole channels oriented in a 
second different direction; 

a third layer disposed between and bonded to the first and second layers, tfie third 
layer having a first set of through-hole header channels in fluid oonummication with the 
first plurality of channels* and a second set of through-hole header channels in fhdd 
communication wi& the second plurality of channels; 

a first inlet port and a first outlet port in fluid communication with the first set of 
header channels; and. 

a second inlet port and a second outlet port in fluid communication with the 
second set of header channels; 

wherein each of the first, second and third layers are distinguishable from each 
m^?r ff^^ ^^n^^Hlft Hfiinp mflHft finrr a Hifferent matgrial: 

wherein the first laver and third laver are met allurgicallv bonded together to define 
a first bond line that encompasses the first plurality nf chann els, the first inlet port and the 
first outlet port: 
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wherein the second laver and third laver are metallurgicanv bonded together to 
define a second bond line that encompasfles the aecond plurality of chaimels. the second 
inlet port and the second outlet oort: and 

wherein the bonded third layer prevents fluid communication between the first 
plurality of channels and the second plurality of channels. 

14. (origuial) The bipolar plate of the electrochemical cell of Claim 13, 
wherein: 

die first layer has a first thickness; 

each of the first plurality of channels has a first width; 

the first width is equal to or greater tiian about the first thickness and equal to or 
less than about three times Ihe first thickness; 

the second layer has a second thickness; 

each of the second plurality of channels has a second width; and 

the second width is equal to or greater than about the second thickness and equal 
to or less than about three times the aecond tibickness. 

1 5. (original) The bipolar plate of the electrochemical cell of Claim 14» 

wherein: 

the first width is greater than the second width. 

1 6. (original) The electrochemical cell of Claim 15, wherein: 

each MEA comprises an oxygen electrode and a hydrogen electrode; and 
the first layer of the bipolar plate is proximate the oxygen electrode. 

1 7. (original) The bipolar plate of the electrochemical cell of Claim IS, 
wherein: 

the Uiiid layer is difAision bonded to the first and second layers* 
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1 8. (original) The electrochemical cell of Claim 13 , wherein the first plurality 
of through channels define a first active area» and fiirther comprising: 

a fluid flow seal about the first active area; and 

a fluid flow seal about each of the inlet and outlet ports at the first layer. 

1 9. (original) The electrochetnical cell of Claim 1 8, v^herein the second 
plurality of through channels define a second active area, and further comprising: 

a fluid flow seal about the second active area; and 

a fluid flow seal about each of the inlet aod outlet ports at the second layer. 

20. (currently amended) An electrochemical cell cixuprising: 
a first cell separator plate and a second cell separator plate; and 

a plurality of membrane-electrode-assemblies (MEAs) altematively arranged with 
a plurality of flow field members between the first cell separator plate and the second cell 
separator plate; 

wherein at least one of the plurality of flow field members comprises a bipolar 
platCp the bipolar plate comprising: 

first, second^ and third* layers bonded togettier to form a laminated arrangement) 
the first layer having a first set of through-hole channels, the second layer having a second 
set of through-hole channels) and the third layer having a third and a fourth set of 
through-hole channels, the third layer being disposed between the first and second layers; 

the laminated arrangement having first and second inlet ports, and first and second 
outlet ports; 

wherein the first inlet port^ the first set of through-hole channelSj the third set of 
through-hole channels, and the first outlet port, defme a first fluid flow path; 

wherein the second inlet port, the second set of through-hole channels, the fourth 
set of tbrough-*hole channels, and the second outlet port, define a second fluid flow path; 

wherein each of the first, second and third layers arc distinguishable from each 
other and capable of bema made fiom a different material: 
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wherein the first laver and thiid laver are metallurgically bonded together to define 
a first bond line that encompasses ttie first set of channels, tiie first inlet port and the first 
outlet port; 

whersin the second l<tvr *^^>d laver are metallurflicallv bonded together to 
define a secon d bond line that encompasses the second set of channels, the second mlet 
port and the second outlet port: and 

wherein the bonded layera of the laminated airangement prevent fluid 
communication between the first fluid flow palh and the second fluid flow path. 

21 . (original) The bipolar plate of the eleotroohemical cell of Claim 20» 
wherein: 

the flikd layer is di£EUsion bonded to the first and second lay^s. 

22. (original) The bipolar plate of the electrochemical cell of Claim 21» 
wherein: 

the first, second^ and third, layers are made &om titanium, ziioonium, stainless 
steel, or any combination comprising at least one of the fbregoing materials. 

23. (new) The bipolar plate of Claim 1, wherein 

the first set of header channels comprises a first pair of header channels, each of 
the first pair extending over an opposing end of the first plurality of channels; and 

the second set of header channels comprises a second pair of header channels, 
each of the second pair extending over an opposing end of the second plurality of 
channels. 
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